Abstract: Flow routing is used to simulate or predict downstream hydrographs on the basis of the features of upstream flow hydrographs. This paper combines support vector regression (SVR) and the nondominated sorting genetic algorithm II (NSGAII) into a hybrid hydrologic routing model called SVR-NSGAII in this paper for the prediction of a downstream flow hydrograph in simple and compound channels. The SVR-NSGAII hydrologic routing predictions are compared with those from hydraulic models in simple and compound channels. This paper's results indicate that the SVR-NSGAII predicts the downstream hydrograph flow in a simple and compound channel, with approximately 94 and 98% accuracy, respectively.
Introduction
Recent publications dealing with newly developed models for the optimization and simulation of water resources systems have addressed topics, such as reservoir operation (Ashofteh et al. 2013b (Ashofteh et al. , 2015a , design operation of pumped-storage and hydropower systems (Bozorg Haddad et al. 2014b) , levee layouts and design (Bozorg Haddad et al. 2015b ), hydrology (Ashofteh et al. 2013a , qualitative management of water resources systems, (Bozorg Haddad et al. 2015a) , and algorithmic developments (Ashofteh et al. 2015b) . However, few of these models have focused on the application of support vector regression (SVR) and the nondominated sorting genetic algorithm II (NSGAII) (SVR-NSGAII) or hydrograph routing in open channels.
Flow routing procedures used to simulate or predict a downstream hydrograph can be accomplished into hydrologic or hydraulic methods. Hydrologic routing methods simulate the flow hydrograph downstream on the basis of the continuity equation and functions relating to storage, outflow, and possibly inflow. In contrast, hydraulic routing methods model the flow hydrograph on the basis of the continuity and momentum equations, but they have many parameters that must be calibrated and channel characteristics to be incorporated in the analysis. Recently, artificial intelligence ( Concerning hydrologic routing methods, McCarthy (1938) developed a flood routing procedure for the Muskingum River in Ohio, now called the Muskingum method. Software packages, such as HEC-1 (USACE 1998), apply the Muskingum method, whereby the outflow hydrograph is calculated for a given inflow hydrograph. Similar to hydraulic routing models, the parameters of the Muskingum method must be calibrated by using a set of observed inflow and outflow hydrograph data. The calibration of Muskingumtype methods plays a key role in its predictive accuracy. 
